The availability of -3 polyunsaturated fatty acids is essential for perinatal brain development. While the roles of docosahexaenoic acid (the most abundant -3 species) were extensively described, less is known about the role of ␣-linolenic acid (ALA), which is the initial molecular species undergoing elongation and desaturation within the -3 pathways. This study describes the association between maternal ALA availability during gestation and lactation, and alterations in hippocampal development (dentate gyrus) in the mouse male offspring, at the end of lactation (postnatal day 19, P19). Postnatal ALA supplementation increased cell proliferation (36% more proliferating cells compared to a control group) and early neuronal differentiation, while postnatal ALA deficiency increased cellular apoptosis within the dentate gyrus of suckling pups (61% more apoptotic cells compared to a control group). However, maternal ALA deficiency during gestation prevented the increased neurogenesis induced by postnatal supplementation. Fatty acid analysis revealed that ALA supplementation increased the concentration of the -3 species in the maternal liver and serum, but not in the brain of the offspring, excepting for ALA itself. Interestingly, ALA supplementation also increased the concentration of dihomo ␥-linolenic acid (a -6 species) in the P19 brains, but not in maternal livers or serum. In conclusion, postnatal ALA supplementation enhances neurogenesis in the dentate gyrus of the offspring at postnatal day 19, but its beneficial effects are offset by maternal ALA deficiency during gestation. These results suggest that ALA is required in both fetal and postnatal stages of brain development.
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Introduction
Omega-3 fatty acids (FA) play an essential role in brain development and cognition during fetal development and after birth (Innis, 2007a (Innis, , 2009 . The most abundant omega-3 FA is docosahexaenoic acid (DHA), the final product of a desaturation and elongation cascade that, in mammalians, starts with the ␣-linolenic acid (ALA, Fig. 3) and Davletov, 2006) , and mitogen-activated protein kinase pathways (Ren and Chung, 2007) . During gestation and early post-natal life, the neonate's brain is experiencing the so called brain growth spurt, a substantial acceleration in growth, cellular proliferation, and neuronal and glial differentiation (Hoffman et al., 2009) . Supplementation of the lactating mothers with -3 polyunsaturated fatty acids (PUFAs) was beneficial for increasing children's cognitive abilities like the progression of language acquisition, and visual acuity (Innis et al., 2001; Jensen et al., 2005) .
Less is known about the relationship between postnatal brain development and the ALA maternal intakes during gestation and lactation. Gestational ALA deficiency reduces hippocampal neurogenesis (Coti Bertrand et al., 2006) . Rats exposed to ALA deficiency in utero, and supplemented with ALA after birth, maintained lower levels of DHA than in controls (Li et al., 2006) .
The aim of this study was to determine whether (1) maternal ALA availability during lactation alters hippocampal neurogenesis in the offspring at the end of lactation period and (2) gestational ALA availability interacts with this outcome.
